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,54) METHOD FOR SEPARATING BEDS IN WELL BY SHAPED BLOCKING UNIT 
(57) Abstract 

„ ^ SUBSTANCE - this is used when difficult conditions occur in drUhng 
FIELD: oil and gas industry. SUBSTANCE, this its usea According to method, 

holes. Method ensures higher «^ "^Jf^ ^Zlly corrugated. Ends of pipes axe 
pipes are specifically profiled so that ^ make them » » ' to cylindrical ends are 

lek cylindrical without corrugations. Secttons of P™^?*™ '3^-3% Is less than diameter of 
upset to diameter of circumference d^ribed ^J^J^J^ ^J^bx 0 f upset sections are 
conference described around ^ SSJT- a£Z*E« described around them is 

endless rims and they are of height at which dimeter <« corrugations are 

dose to diameter of <^^^t^Ti g lT » ^wered down to 

filled with sealing compound. Pipes are screwea logon 
required level of well. EFFECT: high efficiency. 6 dwge 
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(54, cnoCOB PA3OB0TEHWH IUIACTOB B CKBA2KMHE nPO^HJlbHUM I1EPEKPMBATEX1 EM 
(57) Abstract: 

onHcaHHofi BOKpyr cpe*** <.ac™ xpy6. Ho nep^erpy t *^ rrH npll6ra JeH K 

060 Ab H- OH* hmciqt ^cory. np* Koxopoa STZS^«I*««»«. 
A^aMerpy o K py«HOCTH. oimcaHHO* BOKpyr ^^ZIS^^^LS. 6 m. 

Tpy6w cKHWHBaiOT m ocymecTanniOT cnycK nepeKpfatea-renH b HeobxoRKMbBi hbtcp 
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Description [OnHcanac H3o6pcrcHHfll: 

ifooopexeHae ox«ocaxc* K ^^06^^ npo^mneHUOCTH. B aacxaocxH k TexHonoraa »3onaAHa 
30H ocnowaeHH* 6ypeiow cKBaxim c noMomb» nrpo^nnbHbix nepeapbiBaxenea 

^L^ecKKX kohuob. 3— e bh^hh rx>p repuexaxoa. cBHHWBaaae ^^^a^ ^ 
^TnepcKpb.Ba-^ b aeooxoAmorffi aaxcpBan cKBaaumb.. paAHanbHoe pacmapenae ero A o ^aMerpa 

CKBajKHHbl H pa3BaJIfeI*0BbIBaHHe (1). 

HenocrarKOM ^topo cnoco6a nanne-ren to. mix, npa pacmapeaHH nepeapbuaTenH naB nenircM aaayxpa 
SSn^ MacTH ro*p npa ynapaaHH b creHKy CKaa™ npenaxcxByiox pacnpocxpaHeHKK) repMexaaa 
^^^Z^uZJ^Lc «n, oh abwaanaaaexc* b npoAom^x aanpaaneaHax no ana^aM 
X— ^pMerJSpoBaHHb.e yMacrKH. b peoywraxe Men) ae o6ecne™xc* repMerHMHOcrb „ 
Ha^exHOCTb pa3o6meHw« nnacroB. 

Ffaaecxaa nonHTKa ycxpaaaxb H^ocxaxoK nyreM ycxaHOBKH Ha aoanax nepeKpuaaxc™ 

I^^ecKHX nax/p^ b aoxopbuc yruioxaaxenbabiH aneueax pas^ea b aapy*aoa aonbueaoa 
npoxoaxe naTpy6Bia (naxeirr CIUA n 5083608 ot 28.01.92 r. kji. 166-55). 

OjmaKO npn paaBanmoBMBara™ naKepoB A o nnoTHoro npuKaxaa mx cxeHOK k cxeHKe cKBa^Hb. 

^ocTHOCTb naxpyoxoa h ynnox,™^ ane*™ H3-3a ^pno^p.an^ ax. 
^TaKffie ae oeecneMHBajio Heo6xoMHMbix HaAeataocra a repMexawHocxa paaoSmeaaa nnacroB. 

Haaooaee 6jim3khm k npewiaracMOMy no aonaaeexBy coBnaflaionjHX cymecxBeKHbix npraaaaoB 
S^SS^ nSS» b cxBaLae npo*«abHb. M nepexpb.Baxeneu. msnowuwA npo*«mpoBa«*e 
^L™£To xpye c o6pa30BaHHew npoAonbHbuc n># (can^oa) a uj^maAPHaecKnx aoauoB. 
^Z^^kxTohZ xpy6 ao AHMexpa onHcaaaoft oK P y*aocxa hx np*oiw* aanonaeaHe 
ZSZZkE* SJKeiSiS-S— -py« « cnycK nepeap^aaxenH b aeoexoAaMbm aaxepaan 
pUaTJe pLuxapeaae nepeapbtaaxen* A o A-Mexpa « b HHxepeane ero ycxaHOHKH 

VL pa3BajIbIJpBbn3aHHH (2). 

o™- <™co6 HMeer re me aenocraTKa, aoxopwe oxweaeabi npa Kpaxaxe aaanora 0). nocaojibay Bonpoc 
^^TZp^Z n^ac-a b Lax cnyaaax penxaexcH 3aKnaAKoa repuexHaa B cana^a 

rxxjip. 

Uem, M3o6pexcHKa noBbimeane aaReKHOCTH a repMenwaocra P a3o6meiina nnacroB. 

yKa3alfflaJ1 „en b .ocraraeTca xcm, axo b onacbreaeMO* cnocooe. BiynoaajomeM npo^anapoBaaae 
^a^maTeVo rpyS c o6pa30BaaaeM npoAonbawx ro*p (wok) a ujinaHApaMecKiix kohaob. 
SSSTSJ?L3S -4* AO m-erpa ^caaKoa oapy^aocxa ax ^^^"^ 
cKaanoa rx^p rxpMexaaoM. caaaaHBaHHe -rpy6 a cnyca aepeKpB.Baxena B h^xo^h HHT^aan 
^LrSAaaLaoe paenxapeaae nepeapuBaxeaH BHyxpeaaaM A aaneaaeM ^^n^T^ea 
^3Te. ^vcrraBOBiaTrpasBaJtbAOBMBaBaH. coraacao H3o6pexeHioo. yMacnoi npo^anbHbix Macxea 

. - ------ T-ri=irr^zzi 

oca«MBaioT ao Aaawexpa onacaaaoa BOKpyr aax oapysaocxa aa 2-3% weabmero no C P°™ 

OKpyiaocxa" onacaaaoa aoapyr ax cpeAaea .acxa. a no ne P= 
VuacxKOB B«non,mK>x aaMaayxue o6o A ba ( P y6a») c aucoxoa. npa ^^^J^™", 
onacaaaoft Boapyr ™ o6o A «a (py^oa). npaenaaaxcnbHO paaea A^aMexpy OKpymnoc-™. ohmc 
Boapyr cpeAaea npo^anbHoa uacxa xpy6. 



oueBHAHa. 



npoaepaa a^pexaxcnbCKoro ypoBHa ae Banana ^^J^^^^J^^ 
oxnaxraxeabiiwe npaaaaKa. CneaoBaxenbrm. Aaimoc a^pexcTwc cooxaexcxByeT a xpexbeMy apa P 
naxeaxocnocoeaocxa "M3o6pcxaxenbCKaa ypoDciu,". 

Ha d. H r 1 noaaaaa n^^^uii nepeapb.Baxcab. noaauaonapo.^Hab.ft a aaxepaane. ero 3^"°^ B 
" J^J ," a ^ 2 npojHabnb.fl nepeKpb.Baxenb, ycxa. I 0Bnc,a.b I M h cKBamaae: aa *ar. 3 ceMoo^oA A 
"alT t, a ^ 4 nSuecc apota^poBaHaa xpy6b, c OAaoBpeMcnHUM oca^aaai^eM ee ^^^ZZ 
kohSb a KaaadpoaaTeM npo^an^oa aacxa; aa *ar. 5 oca^aaaaae Koaueawx yMacxaoo 
r™ e BHX^ nepeKpb.aaxcna: aa *ar. 6 Koauenaa xpy6a n e peKpb,aaxena c yapermeaawMa aa aea 



Cnoco6 ocvmec-raraoT cnenyK,^ oopaaoM. Bx^mBHe b KOMnoHOBKy nepeK Pb .BaT«tn 1 (far. 1) <rpyf>b» 2 

4, npo+anHpywr T=°2^«S ^ZiT^Sw«c™i» OflHOBpeMem.o c 
ycxpoHCTBa fl/lH n^M^J 5^0X^4 ^2Lox J^Lpa Wl . paeaor^ j^auerpy 
npo^Hpoea^ev, c homou^ J-W-J Lo^h ™y£TH c^napoBaHHyK, ^x b ee Ka™6pyK>T. 
n, oKpywHocTK, oraicaHHOfi BOKpyr npo$anbHOw vacTH Tpyom t~ , c „ „ Lm ,™.T,~~~,»~ 

B pe3yjibTaTe npc^^B^ Tpy6 W 2 o6 P a3yK>xcn „oe npo«anBH H e ro*pb, (acn^) 6 c obmyKnocr™, 
7 h Bna^imaMM 8 (<j>Hi\ 3). 

EEv r, cl= j£-=rvv=5=; : 

SL.^S^W «~ 1» n~»TO»»~ W— ■»»■*— «P«P«-™» 
Mower npnBecni k Hapyuierooo ne/iocTHocrci ero ctchkm. 

l £Z:LLZ paaen nHaMerpy Pa OKPV™, or™* ^^^0"^^^ 
ft u^H^ecKMX kohuob Tpy6 2 H A^aMerpb. H 2 « fl, onKcaHHUx OKpymHocre* BOKpyr cp^eH 
npo^wnbHofi qacTH Tpy6 2 h P y6uoB (cXSonbes) 11 npn6nn3nrenbH0 paBHti. 

3aTCM noffroroaneHHS.e yKaaaHHbm o6pa30M Tpy6b, 2 cMowHttuor Mesny coook, P^a^npH™ 

rnvcKaiOT b Heo6xonwMbtw HHTcpBan cKBajKHHw (*HT. 1). Op H arm* b CKJiaffKH (BnaflHHbi) 8 ro*p 6 
cnycKawT b " eouxu M" MDL " " 2 ) B no3ionio™poBaHHOM b aone 

sawianbiBawr repMenw 12. HanpHMep. MacmKy J1T-1 h T.n. W>ht. b *~ nanHanbH0P0 

H. no^piHB ee H3 cKBa™ . np M<WM B K "^P^e^^oea = 
ck^jkhhv 3axe»d BpameHneM Kononubi paaBanbAOBWBaiOT nepeRpbtBaxenb 1. npHKHMan ero c™*™ ^ 

np» 3tom pyeub, (o6o M bR) 11. BpeaancB Maer^o b cremcy cKBa*HHy. odpaayKn- W*n^_ 

CKK^imbi. flonomnrrenbHO ynnorB^or aa-rpyeaoe npocrpaHCTBO cKBa*MH« 11a yvacTKax 
nepeRpbiBarenH 1. B ntnou o6ecneMMBaerc« Ha^eJKHoe pa 3 o6meHHe nnacroB b cKBaxHHe. 



Claims |<DopMyna H3o6percnH5i|: 

C noco6 P a3o6memiH wiacroB b ckkukmhc npo^antHbtM nepeKpbiDaxeneM. aiuuoiaioiopft npofcwraipoBaHHe 
cooraB^noapix ero xpy6 c o6pa30oaHMeM npoflanbHbix ro<J,p h ujuMCWpiweciuix rohu.ob. ocaxKBamie axwx 
KOimoe rpy6 flo nwaMerpa onncainioft oKpywnocxw hx npoflwibHOH Macro, oanojmemie BnaRHH rocfrp 
repMernKOM aanwHoaime xpy6 m cnycx nepeKpbioaxenH b ueo6xoflHMbM raixepBan cKBaxMHW. paflnaribuoe 
pacnmpcHHe nepcKphtsaTCJiH no jniaMerpa cKBaromw b HHTcpeanc ero ycranoBKH h pasBanbnpBbreaimc, 
tm^aionajiKCH xeM. wto yMacxra npo.j.mibHbnc wacxeii KOHueewx T P y6 nepeKpwBaxenH. npuneraiomne k 
ujt/nompHMecKMM hx KOHuaM. ncpeA cBtiHMMBaHMCM rpy6 oca»HBaiOT AO ffnawexpa onncaHHoii eoKpyr- hkx 
OKPVKHOC-™. na 2 3% MCHbinero no cpaeHemoo c flHawexpoM oKpywHocro. onucaHHOM BOKpyr hx cpeAHew 
nacx*i m no nepHMerpy ocamenHbix npo^bHbix yuacxKOB BbmonmnoT aaMKHyxbie o6o A ha c bwcotom. npH 
Koropofl nuaMerp onucaHHoft BOKpyr hhx oKpyxHocni npHOJUOTen k HHaMerpy oKpyxHOcm. onucaHHofl 
BOKpyr cpe«Heii npo^iuifaHOfi uacTM xpy6. 
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(54) METHOD FOR ISOLATING FORMATIONS IN WELL BY USE OF 
BLOCKING DEVICE 

(57) Abstract: 

Use: The present invention relates to oil and gas production; in particular, it relates to a 
method for isolating troublesome zones with shaped blocking devices in the course of 
drilling wells. The method improves the formation isolation reliability. Substance of 
invention: Pipes are shaped and longitudinally corrugated. The pipe ends are left 
cylindrical. The shaped sections adjacent to the cylindrical ends are upset to the diameter 
of a circle circumscribed around these sections, which diameter is 2 to 3% smaller than 
that of a circle circumscribed around the middle section of the pipes. Closed ribs are 
spaced over the entire perimeter of the upset sections. The rib height is selected so that 
the diameter of a circle circumscribed around the rims be close to that of a circle 
circumscribed around the middle shaped section of the pipes. Thereupon, the 
corrugations are filled with sealing compound. The pipes are screwed together, 
whereupon the blocking device is lowered into the well and positioned in the troublesome 
interval. 6 dwgs 



Description: 



The invention relates to oil and gas production, and in particular it relates to a method for 
isolating troublesome zones with shaped blocking devices when drilling wells. 

A known method for isolating formations in a well with the use of a shaped blocking 
device consists in shaping casing pipes, to be used as the blocking device components by 
longitudinally corrugating these pipes while leaving their ends cylindrical, filling the 
corrugation grooves with sealing compound , screwing the shaped pipes together, 
lowering the blocking device to the troublesome internal in the well, radially enlarging 
this device to the well diameter and expanding the blocking device (1). 

The drawback to this method is that when the blocking device is being enlarged by an 
internal pressure the corrugation ridges abutting against the well walls prevent the 
spreading of the sealing compound around the blocking device; because of this sealing 
compound is longitudinally squeezed out along the corrugation grooves with the result 
that some areas are not sealed and, consequently, the formations are not reliably isolated. 

An attempt was made to eliminate this drawback by fitting the ends of the blocking 
device with cylindrical packers, the packing element of which is located in the outer 
annular recess in the connecting branch (US Patent No. 5083608 of 1 .28.92, cl. 165-55). 

However, when packers were expanded until their walls were tightly pressed against the 
well walls the packers were excessively deformed and, consequently, their connecting 
branches and packing elements were damaged, owing to which the requisite reliability of 
formation isolation was not obtained, either. 

Closest to the proposed method in the number of coinciding essential features is the 
method for isolating formations in the well with the use of a shaped blocking device, 
which method consists in shaping the blocking device component pipes so that they are 
longitudinally corrugated and their ends are left cylindrical, upsetting these ends to the 
diameter of a circle circumscribed around the shaped sections of the pipes, filling the 
corrugation grooves with sealing compound, screwing the pipes together, lowering the 
blocking device into the well until it is positioned in the troublesome interval, radially 
enlarging this device to the well diameter in this interval and additionally expanding the 
blocking device (2). 

This method has the same drawback as the analog (1) since in both cases the string- 
borehole annulus is sealed off by filling sealing compound into the corrugation grooves. 

The object of the present invention is to improve the formation isolation reliability. 

This object is achieved as follows. In the proposed method consisting in shaping the 
blocking device component pipes so that they are longitudinally corrugated and their ends 
are left cylindrical, upsetting these ends to the diameter of a circle circumscribed around 
the shaped sections of the pipes, filling the corrugation grooves with sealing compound, 



screwing the pipes together, lowering the blocking device into the well until it is 
positioned in the troublesome interval, radially enlarging this device by means of an 
internal pressure to the well diameter in this interval and expanding the blocking device 
the shaped sections of the blocking device end pipes, which are adjacent to their 
cylindrical ends, are upset before screwing the pipes together to the diameter of a circle 
circumscribed around these sections, which diameter is 2 to 3% smaller than the diameter 
of a circle circumscribed around the middle section of the pipes and closed ribs are 
spaced over the entire perimeter of the upset sections, the rib height being selected so that 
the diameter of a circle circumscribed around the ribs be close to that of a circle 
circumscribed around the middle shaped section of the pipes. 

No methods for isolating formations by means of shaped blocking devices with the above 
combination of features have been identified in the course of the patent search. Therefore, 
the proposed method meets the novelty criterion of patentability, and its industrial 
applicability is evident. 

No designs having the above distinctive features have been identified during the 
inventive level check. Therefore, the present invention meets the third— inventive level- 
criterion of patentability. 

Fig 1 shows the shaped blocking device positioned in the troublesome interval in a well, 
Fig 2 shows the shaped blocking device mounted in a well, Fig. 3 is a section A-A in 
Fig 1 Fig. 4 illustrates a pipe shaping process consisting in the simultaneous upsetting of 
the cylindrical ends of the pipe and sizing of its shaped section, Fig. 5 illustrates the 
process of upsetting the end portions of the shaped sections of the blocking device, and 
Fig. 6 shows the blocking device end pipe with ribs fixed thereon. 

The proposed method is as follows. Component pipes 2 (Fig. 4) of blocking device 1 
(Fig. 1) are shaped by a known method with the use of a drawing mechanism (not shown) 
and a shaping device 3 so that pipe ends 4 are left cylindrical. While shaping the pipes 
their ends 4 are upset by means of die 5 to the diameter ft which is equal to the diameter 
ft of a circle circumscribed around the shaped section of the pipe 2 and the shaped 
section is sized. The pipe shaping process produces two longitudinal corrugations 
consisting of ridges 7 and grooves 8 (Fig. 3). 

Then sections 9 of the shaped pipes 2, which are adjacent to the cylindrical ends and 
which are to be located at the ends of the blocking device 1 , are additionally upset by 
means of die 10 (Fig. 5) to the diameter ft of a circle circumscribed around the 
sections 9, whose diameter is 2 to 3% smaller than the diameter ft of a circle 
circumscribed around the middle section of the pipes after its sizing. The length of the 
sections 9 is determined taking into account the total length of the blocking device, the 
well diameter and the condition of the well walls in the zone where the blocking device is 
to be installed. In practice it varies within 1 to 2 m. The selected range of upsetting the 
sections 9 of the pipes 2 is based on the fact that their upsetting to a diameter which is 
smaller than the diameter ft by less that 2% does not yield the desired result and their 
upsetting to a diameter which is smaller than the diameter ft by more than 3% will 



excessively reduce the radius of the bend of the grooves 8 of the corrugations 6; 
consequently, overstresses will develop at the pipe wall bending points with the resulting 
formation of microcracks, which may cause damage to the blocking device walls during 
the subsequent radial enlargement of the blocking device. 

Following this, closed ribs 11 (Figs. 1,3 and 6) made of wire, busbars and the like are 
spaced over the entire perimeter of the sections 9 at about 200 to 300 mm intervals. The 
rib height is selected so that the diameter JU of a circle circumscribed around the ribs be 
approximately equal to the diameter Jh of a circle circumscribed around the middle 
shaped section of the pipes 2 after its sizing. Thus, after performing the above operations 
the diameters fli of the cylindrical ends of the pipes 2 and the diameters Jh and ft, of 
circles circumscribed around the middle shaped section of the pipes 2 and the nbs are 
approximately equal. 

Thereupon, the pipes prepared in the manner described above are screwed together so 
that the pipes carrying the ribs 1 1 are located at the ends of the blocking device 1 which 
is then connected to a drill string and the string is lowered into the well so that the 
blocking device is positioned in the troublesome interval in the well. Sealing compound 
12, for instance, mastic J1T-1 or the like, is filled into the grooves 8 of the corrugations 6. 
Once the blocking device 1 is positioned as required a pressure needed for its radial 
expansion until its walls are forced against the well walls is developed inside the blocking 
device. The bottom end of the blocking device is fitted with shoe 13 carrying a valve (not 
shown). Following this, the drill string is disconnected from the blocking device and 
lifted out of the well, whereupon an expander is connected to the drill string which is 
lowered into the well again. Then, the drill string is imparted rotation with the result that 
the blocking device is expanded so that its walls are pressed even more tightly against the 
well walls and, at the same time, its flow channel 14 (Fig. 2) is sized. The ribs cut into the 
well walls forming closed spaces 15, and when the upset sections 9 of the blocking 
device 1 are expanded these spaces are filled with sealing compound around the entire 
circumference with the result that annular seals are formed. In their turn, the ribs 1 1 
abutting against the well walls additionally seal off the string-borehole annulus over the 
sections 9 of the blocking device 1. On the whole, a reliable isolation of the formations in 
the well is ensured. 



Claims: 



A method for isolating formations in a well by use of a shaped blocking device, which 
consists in shaping the blocking device component pipes so that they are longitudinally 
corrugated and their ends are left cylindrical, upsetting these ends to the diameter of a 
circle circumscribed around the shaped sections of the pipes, filling the corrugation 
grooves with sealing compound, screwing the pipes together, lowering the blocking 
device until it is positioned in the troublesome interval, radially enlarging this device to 
the well diameter in this interval and expanding the blocking device and wherein the 
shaped sections of the blocking device end pipes, which are adjacent to their cylindrical 
ends, are upset before screwing the pipes together to the diameter of a circle 
circumscribed around these sections, which diameter is 2 to 3% smaller than the diameter 
of a circle circumscribed around the middle section of the pipes and closed ribs are 
spaced over the entire perimeter of the upset sections, the rib height being selected so that 
the diameter of a circle circumscribed around the ribs be close to that of a circle 
circumscribed around the middle shaped section of the pipes. 



Drawings: 

[see source for figure] 



[see source for figure] 



Fig. 2 



[see source for figure] 



Fig. 3 



Fig. 4 



source for figure] 



Fig. 5 



Fig. 6 
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